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(57) ABSTRACT

Embodiments of the present invention provide a method and
a device for obtaining a secondary timing advance. The
method includes: after a secondary cell activation command
is received or after a secondary cell is activated, if a secondary
time alignment timer TAT of the secondary cell does not run,
initiating, by a terminal, a random access procedure; and
obtaining, by the terminal, the secondary TA according to a
TA received in the random access procedure. With the method
and the device for obtaining a timing advance according to
embodiments of the present invention, a terminal initiates a
random access procedure to obtain a secondary timing
advance after the terminal receives a secondary cell activation
command sent by a base station or after a secondary cell is
activated, thereby saving signaling overhead and system
resources.
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METHOD AND DEVICE FOR OBTAINING
SECONDARY TIMING ADVANCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application No. PCT/CN2012/073469, filed on Apr. 1,2012,
which claims priority to Chinese Patent Application No.
201110084167.7, filed on Apr. 2, 2011, both of which are
hereby incorporated by reference in their entireties.

TECHNICAL FIELD

The present invention relates to the field of communication
technologies, and in particular, to a method and a device for
obtaining a secondary timing advance.

BACKGROUND

Along term evolution (Long Term Evolution, LTE) system
is a next-generation wireless communication standard being
formulated by the 3rd generation partnership project (The 3rd
Generation Partnership Project, 3GPP). It has advantages
such as high spectrum utilization and transmission speed, and
low transmission delay. The terminal of an LTE system
implements uplink transmission synchronization with a base
station by using a timing advance (Timing Advance, TA), and
maintains uplink synchronization by using a time alignment
timer (Time Alignment Timer, TAT). With the introduction of
a TA, uplink transmission of all terminals can be accom-
plished at the time expected by the base station, thereby
avoiding collision between terminals during the uplink trans-
mission and implementing time division multiplexing.

To provide a higher data rate, the base station may config-
ure, for the terminal, one or more secondary cells (Secondary
Cells, SCells) to assist a primary cell (Primary Cell, PCell) in
data transmission. The primary cell and secondary cells cor-
respond to an uplink carrier each, where transmission over
different uplink carriers may need to use difterent TAs. The
TA corresponding to a primary cell is known as a primary TA,
and the TAT corresponding to a primary cell is known as a
primary TAT; the TA corresponding to a secondary cell is
known as a secondary TA, and the TAT corresponding to a
secondary cell is known as a secondary TAT.

In the prior art, after a secondary cell is configured, if the
secondary cell does not use an existing TA of a primary cell,
a terminal obtains a secondary TA of the secondary cell by
initiating random access in the secondary cell. This may
increase signaling overhead in a random access procedure
and a TA maintenance procedure and waste system resources.

SUMMARY

Embodiments of the present invention provide a method
and a device for obtaining a secondary timing advance, which
can reduce signaling overhead and save system resources
during the obtaining of the secondary TA.

Anembodiment of the present invention provides a method
for obtaining a secondary timing advance, including:

after a secondary cell activation command is received or
after a secondary cell is activated, if a secondary time align-
ment timer TAT of the secondary cell does not run, initiating,
by a terminal, a random access procedure; and

obtaining, by the terminal, a secondary timing advance TA
of'the secondary cell according to a TA received in the random
access procedure.
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An embodiment of the present invention provides another
method for obtaining a secondary timing advance, including:

sending a secondary cell activation command to a terminal;
and sending a TA to the terminal in a random access proce-
dure according to random access initiated by the terminal,
where the random access is initiated by the terminal if a
secondary TAT of a secondary cell does not run after the
terminal receives the secondary cell activation command or
after it is confirmed according to the secondary cell activation
command that the secondary cell is activated.

An embodiment of the present invention provides a method
for processing uplink out-of-synchronization. The method
includes: starting, by a terminal, a secondary TAT of a con-
figured secondary cell; and, if the TAT of the secondary cell
expires, notifying, by the terminal, a base station, and/or
stopping uplink transmission on the secondary cell, and/or
activating the secondary cell.

An embodiment of the present invention provides a termi-
nal, including:

a receiving unit, configured to receive a secondary cell
activation command,;

a random access unit, configured to initiate a random
access procedure if a secondary time alignment timer TAT of
a secondary cell does not run after the receiving unit receives
the secondary cell random access command or after the sec-
ondary cell is activated; and

an obtaining unit, configured to obtain a secondary timing
advance TA of the secondary cell according to a TA received
in the random access procedure.

An embodiment of the present invention provides a base
station, including:

a first sending unit, configured to send a secondary cell
activation command to a terminal; and

a second sending unit, configured to send a TA to the
terminal in a random access procedure according to random
access initiated by the terminal, where the random access is
initiated by the terminal if a secondary TAT of a secondary
cell does not run after the terminal receives the secondary cell
activation command or after it is confirmed according to the
secondary cell activation command that the secondary cell is
activated.

An embodiment of the present invention provides a termi-
nal, including: a starting unit, configured to start a secondary
TAT according to an obtained secondary TA; and a processing
unit, configured to: if the secondary TAT expires, notify
expiry of the secondary TAT to a base station, and/or stop
uplink transmission on a secondary cell corresponding to the
secondary TAT, and/or deactivate the secondary cell corre-
sponding to the secondary TAT.

With the method and the device for obtaining a secondary
timing advance according to embodiments of the present
invention, a terminal initiates a random access procedure to
obtain a secondary timing advance after the terminal receives
a secondary cell activation command or after a secondary cell
is activated, thereby saving signaling overhead and system
resources.

BRIEF DESCRIPTION OF DRAWINGS

To illustrate the technical solutions in the embodiments of
the present invention more clearly, the following briefly intro-
duces the accompanying drawings required for describing the
embodiments. Apparently, the accompanying drawings in the
following description show merely some embodiments of the
present invention, and a person of ordinary skill in the art may
still derive other drawings from these accompanying draw-
ings without creative efforts.
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FIG. 1 is a flowchart of a method for obtaining a secondary
timing advance according to an embodiment of the present
invention;

FIG. 2 is a flowchart of a method for obtaining a secondary
timing advance according to another embodiment of the
present invention;

FIG. 3 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention;

FIG. 4 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention;

FIG. 5 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention;

FIG. 6 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention;

FIG. 7 is a schematic diagram of obtaining a secondary TA
in an embodiment provided in FIG. 6;

FIG. 8 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention;

FIG. 9 is a schematic diagram of obtaining a secondary TA
in an embodiment provided in FIG. 8;

FIG. 10 is a flowchart of a method for processing uplink
out-of-synchronization according to an embodiment of the
present invention;

FIG. 11 is a schematic structural diagram of a terminal
according to an embodiment of the present invention;

FIG. 12 is a schematic structural diagram of a terminal
according to another embodiment of the present invention;
and

FIG. 13 is a schematic structural diagram of a base station
according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the embodiments of the present invention more com-
prehensible, the following clearly and describes the technical
solutions in the embodiments of the present invention with
reference to the accompanying drawings in the embodiments
of the present invention. Apparently, the described embodi-
ments are merely a part rather than all of the embodiments of
the present invention. All other embodiments obtained by a
person of ordinary skill in the art based on the embodiments
of the present invention without creative efforts shall fall
within the protection scope of the present invention.

In embodiments of the present invention, a base station
may be an evolved NodeB (evolved NodeB, eNB), a base
station (Base Station, BS), a Node B, an access point (access
point), or the like. The base station may be a macro base
station, or a medium base station, or a micro base station such
as a home base station. Each base station is capable of pro-
viding communication coverage for a specific geographic
area. A term “cell (cell)” may be a coverage area of a base
station, and/or a coverage area served by a base station sub-
system, depending on the context where the term is used. A
base station is capable of providing communication coverage
for macro cells, pico cells (pico cells), femto cells (femto
cells), and/or cells of other types.

In embodiments of the present invention, terminals may be
distributed in an entire wireless network. Each terminal may
be static or moving. A terminal (terminal) may be a user
equipment (user equipment, UE), a mobile station (mobile
station, MS), a subscriber unit (subscriber unit), a station
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(station), or the like. The terminal may also be a cellular
phone (cellular phone), a personal digital assistant (personal
digital assistant, PDA), a modem (modem), a wireless com-
munication device, a handheld device (handheld), a laptop
computer (laptop computer), a cordless phone (cordless
phone), a wireless local loop (wireless local loop, WLL)
station, or the like. The terminal is capable of communicating
with a base station such as a macro base station, a pico base
station, and a femto base station. The terminal may also be a
communication device that communicates with a base station
and plays a role similar to a terminal. For example, during
initial network access, a relay node (relay node, RN) accesses
a network as a terminal when the RN communicates with a
base station.

FIG. 1 is a flowchart of a method for obtaining a secondary
timing advance according to an embodiment of the present
invention. As shown in FIG. 1, the method includes the fol-
lowing:

S101. After a terminal receives a secondary cell activation
command or after a secondary cell is activated, if a secondary
TAT of the secondary cell does not run, the terminal initiates
a random access procedure, where the secondary TA of the
secondary cell is different from a primary TA of a primary
cell.

S102. The terminal obtains the secondary TA according to
a TA received in the random access procedure.

A base station may carry a TA ina message 2 of the random
access procedure sent to the terminal. After obtaining the TA,
the terminal may start a TAT. During TAT running, the termi-
nal is in an uplink synchronization state. In the embodiment
of the present invention, the following may be further
included: calibrating, by the base station, the TA by sending
the timing advance command (Timing Advance Command)
of' a media access control (Medium Access Control, MAC)
layer so that uplink transmission of the terminal is synchro-
nized with the base station. The terminal restarts the TAT
according to the calibrated TA value received in the TA com-
mand so that uplink transmission is synchronized with the
base station.

In the embodiment of the present invention, the terminal
receives the secondary cell activation command, where the
secondary cell may have been activated or not have been
activated. After receiving the secondary cell activation com-
mand, the terminal may, no matter whether the secondary cell
has been activated or not, initiate a random access procedure
if the secondary TAT of the secondary cell does not run. Or,
after receiving the secondary cell activation command, the
terminal may confirm that the secondary cell has been acti-
vated, and then initiate a random access procedure if the
secondary TAT of the secondary cell does not run.

Inthis embodiment, the secondary TA of the secondary cell
and the primary TA of the primary cell may be different, that
is, they do not belong to the same TA group (TA Group, TAG).
When there are multiple secondary cells, the secondary TAs
of'these secondary cells may be different from the primary TA
of'the primary cell. Additionally, the secondary TAs of these
secondary cells may be the same. For example, if a secondary
cell with a secondary TA different from the primary TA ofthe
primary cell has a physical random access channel (Physical
Random Access Channel, PRACH) resource, the terminal
may use the secondary cell having the PRACH resource as a
reference cell and initiate a random access procedure on this
secondary cell. When there are multiple secondary cells with
secondary TAs different from the primary TA of the primary
cell, and the secondary TAs of the multiple secondary cells
are the same, if at least one secondary cell among these
secondary cells has a PRACH resource, the terminal may use
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the secondary cell having the PRACH resource as a reference
cell and initiate a random access procedure on this secondary
cell. The function of a reference cell is that during initiation of
the random access procedure by the terminal, reference is
made to a downlink carrier of the reference cell when the
terminal sends a preamble (preamble).

In an embodiment of the present invention, after a terminal
receives a secondary cell activation command or after a sec-
ondary cell is activated, if a secondary TAT of the secondary
cell does not run, the terminal may initiate a random access
procedure to obtain the secondary TA of the secondary cell.
The terminal may immediately initiate a random access pro-
cedure actively if the secondary TAT of the secondary cell
does not run after the secondary cell activation command is
received or after the secondary cell is activated. Or, the ter-
minal may not initiate random access actively, but initiate
random access when triggered by a base station. For example,
after the secondary cell activation command is received or
after the secondary cell is activated, if the secondary TAT of
the secondary cell does not run, the terminal may initiate a
random access procedure according to a random access com-
mand after receiving the random access command. If the
random access command sent by the base station specifies a
reference cell, the terminal may initiate, according to the
specified reference cell, the random access procedure on a
secondary cell having a PRACH resource (that is, during
initiation of random access by the terminal, reference is made
to adownlink carrier ofthe reference cell specified by the base
station, when the terminal sends a preamble). If the random
access command does not specify a reference cell, the termi-
nal may use the cell carrying the random access command as
areference cell, and initiate a random access procedure on the
cell carrying the random access command. In an embodiment
of the present invention, the terminal may also set a random
access timer. In the case that the secondary TAT of the sec-
ondary cell does not run after a secondary cell activation
command is received or after a secondary cell is activated, the
terminal may initiate random access according to the refer-
ence cell specified in a random access command if a random
access command is received within a duration set by the
random access timer, or initiate a random access procedure on
a cell carrying the random access command; if a random
access command is not received within a duration set by the
random access timer, the terminal may use the secondary cell
as a reference cell and initiate a random access procedure on
this secondary cell. That is, with the random access timer, the
terminal first waits for a period set by the random access
timer. If a random access command is received within the set
period, the terminal initiates a random access procedure
according to the random access command; if a random access
command is not received within the set period, the terminal
initiates a random access command after the set period
expires.

When the terminal initiates random access on the second-
ary cell to obtain the secondary TA, the secondary TA may be
aTA received by the terminal in the random access procedure.
For example, the base station may send a message 2 (message
2) of the random access procedure, namely, a response mes-
sage of the random access procedure, to the terminal in the
random access procedure, where the message 2 carries a TA.
Understandably, in an embodiment of the present invention, a
base station may also carry a TA in another message sent to
the terminal in the random access procedure.

Additionally, in the embodiment of the present invention,
the terminal may use the primary cell as a reference cell and
initiate a random access procedure on a secondary cell. In this
case, the secondary TA obtained by the terminal may not be
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the TA sent in the random access procedure. The secondary
TA obtained by the terminal may be a sum of the secondary
TA sent by the base station, which is a TA received in the
random access procedure, and a difference between a down-
link carrier timing value of the secondary cell and a downlink
carrier timing value of the primary cell. Or, the secondary TA
obtained by the terminal may be a difference between twice
the TA received in the random access procedure and the TA of
the primary cell. Similarly, the base station may carry a TA in
the message 2 of the random access procedure sent to the
terminal in the random access procedure, or carry a TA in
another message sent to the terminal in the random access
procedure.

In an embodiment of the present invention, when none of
the secondary cells of the terminal has a PRACH resource, the
terminal may use a secondary cell as a reference cell and
initiate a random access procedure on the primary cell. In this
case, the secondary TA obtained by the terminal may be a sum
of the TA sent by the base station in the random access
procedure and a difference between a downlink carrier timing
value of the secondary cell and a downlink carrier timing
value ofthe primary cell; or, the secondary TA obtained by the
terminal may be a difference between twice the TA received
in the random access procedure and the TA of the primary
cell.

In the method for obtaining a secondary timing advance
according to this embodiment, when the secondary TA of the
secondary cell needs to be obtained, the terminal may, instead
of initiating a random access procedure arbitrarily, initiate a
random access procedure to obtain the secondary timing
advance after a secondary cell activation command is
received or after a secondary cell is activated. This can avoid
unnecessary signaling overhead and system resource waste in
the random access procedure and a TA maintenance proce-
dure when the secondary cell is in a deactivated state, thereby
saving signaling overhead and system resources.

FIG. 2 is a flowchart of a method for obtaining a secondary
timing advance according to another embodiment of the
present invention. As shown in FIG. 2, the method includes
the following:

S201. Send a secondary cell activation command to a ter-
minal.

S202. Send a TA to the terminal in a random access proce-
dure according to random access initiated by the terminal,
where: the random access is initiated by the terminal if a
secondary TAT of a secondary cell does not run after a sec-
ondary cell activation command is received or after it is
confirmed according to the secondary cell activation com-
mand that the secondary cell is activated; and a secondary TA
of the secondary cell is different from a primary TA of a
primary cell.

Inthis embodiment, a TA is sent to the terminal through the
random access procedure so that the terminal obtains the
secondary TA.

The executor of the above steps may be a base station.

Inthe embodiment of the present invention, the base station
sends a secondary cell activation command to the terminal,
and the terminal may initiate a random access procedure to
obtain the secondary TA ofthe secondary cell if the secondary
TAT ofthe secondary cell does not run after the secondary cell
activation command is received or after the secondary cell is
activated.

In this embodiment, the terminal may use a secondary cell
having a PRACH resource as a reference cell and initiate a
random access procedure on the secondary cell. The second-
ary TA obtained by the terminal may be a TA sent to the
terminal by the base station in the random access procedure.
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Or, the terminal may use the primary cell as a reference cell
and initiate a random access procedure on the secondary cell.
Or, when none of the secondary cells of the terminal has a
PRACH resource, the terminal may use a secondary cell as a
reference cell and initiate a random access procedure on the
primary cell. In this embodiment, for the terminal to initiate a
random access procedure, reference may be made to the
method embodiment shown in FIG. 1.

FIG. 3 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention. As shown in FIG. 3, after a secondary cell
activation command is received or after a secondary cell is
activated, if a secondary TAT of the secondary cell does not
run, the terminal uses the secondary cell as a reference cell
and initiates a random access procedure on the secondary cell
to obtain the secondary TA of the secondary cell. It should be
noted that, for multiple secondary cells with the same sec-
ondary TA, at least one secondary cell should have a PRACH
resource so that the terminal may initiate a random access
procedure on the secondary cell having a PRACH resource.

S301. A base station configures multiple secondary cells
for a terminal.

In this embodiment, for example, there are two secondary
cells: SCelll and SCell2; SCelll and a primary cell belong to
the same TA group, TAG1; and SCell2 belongs to another TA
group, TAG2. Because SCell2 does not use the primary TA,
the terminal needs to obtain a secondary TA corresponding to
SCell2, that is, TA2. Additionally, the base station may indi-
cate that SCell2 has a PRACH resource.

S302. The terminal receives a secondary cell activation
command sent by the base station.

For example, the base station may carry the secondary cell
activation command in an activation/deactivation MAC con-
trol element (Activation/Deactivation MAC Control Ele-
ment).

This secondary cell activation command may be used to
activate both secondary cells SCelll and SCell2.

S303. The terminal uses SCell2 as a reference cell and
initiates a random access procedure on a PRACH of SCell2.

After activating SCell2, if the terminal finds that the sec-
ondary TAT of SCell2, TAT2, does not run, the terminal may
initiate a random access procedure to obtain the secondary TA
of SCell, namely, TA2. The terminal uses SCell2 as a refer-
ence cell, that is, the terminal uses a downlink carrier of
SCell2 for reference. When the terminal selects a PRACH of
an uplink subframe n of SCell2 to send a preamble, the time
when the preamble starts to be sent is the time when a down-
link subframe n corresponding to the SCell2 starts to be
received, where n may be a non-negative integer identifying a
subframe, or may be a symbol or a character that is used to
identify the subframe.

S304. The terminal obtains a secondary TA according to a
message in the random access procedure.

The terminal receives a message 2 of the random access
procedure sent by the base station, where the message 2 of the
random access procedure carries a TA. Then, TA2 obtained by
the terminal may be the TA carried in the message 2 so that the
terminal may start the TAT2.

In this embodiment, the process for obtaining a secondary
TA of the secondary cell SCell2, which does not use the
primary TA, is provided. If the base station also configures,
for the terminal, another secondary cell that belongs to the
same TA group as SCell2, a TA of another secondary cell can
be obtained by using the method provided in this embodi-
ment. If the base station also configures, for the terminal,
another secondary cell that does not belong to the same TA
group as SCell2, when the corresponding secondary TAT
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does not run after the another secondary cell is activated, the
terminal also needs to initiate a random access procedure on
a secondary cell having a PRACH resource to obtain the
secondary TA corresponding to the another secondary cell.

It should be noted that in this embodiment, when the ter-
minal actively initiates a random access procedure, the ter-
minal needs to contend for a PRACH resource with other
terminals. Therefore, the random access procedure may fail.
If the terminal fails to initiate a random access procedure, the
terminal may continue to use SCell2 as a reference cell and
initiate a random access procedure on the PRACH of SCell2
until the random access succeeds or the number of random
access attempts exceeds a maximum value.

FIG. 4 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention. As shown in FIG. 4, in this embodiment,
after a secondary cell activation command is received or after
a secondary cell is activated, if a secondary TAT of the sec-
ondary cell does not run, the terminal does not immediately
initiate random access. Instead, after the terminal receives a
random access command sent by a base station, the terminal
may use a cell carrying the random access command as a
reference cell and initiate a random access procedure on this
reference cell to obtain a secondary TA of the secondary cell.
It should be noted that the secondary cell carrying the random
access command has a PRACH resource so that the terminal
may initiate arandom access procedure on the secondary cell.

S401. A base station configures a secondary cell for a
terminal.

In this embodiment, the base station may configure a sec-
ondary cell SCelll for the terminal, and indicate that SCelll
does not belong to the same TA group as a primary cell PCell
but belongs to another TA group, TAG2. Additionally, the
base station indicates that SCelll has a PRACH resource.

S402. The terminal receives a secondary cell activation
command sent by the base station.

This command is used to activate the secondary cell
SCelll.

S403. The terminal receives a random access command on
SCelll.

The random access command received by the terminal may
be, for example, a physical downlink control channel order
(Physical Downlink Control Channel Order, PDCCH order).

Because the base station indicates that SCelll has a
PRACH resource, the base station may use a random access
command to trigger the terminal to initiate a random access
procedure on SCelll.

S404. The terminal uses SCelll as a reference cell and
initiates a random access procedure on SCelll.

S405. The terminal obtains a secondary TA according to a
message in the random access procedure.

The terminal receives a message 2 of the random access
procedure sent by the base station, where the message 2 ofthe
random access procedure carries a TA. The secondary TA of
the Scell obtained by the terminal is the TA carried in the
message 2 so that the terminal may start a secondary TAT
corresponding to the SCell.

FIG. 5 is a flowchart of a method of obtaining a secondary
timing advance according to still another embodiment of the
present invention. As shown in FIG. 5, in this embodiment,
after a secondary cell activation command is received or after
a secondary cell is activated, if a secondary TAT of the sec-
ondary cell does not run, a terminal starts a random access
timer. If, before the random access timer expires, the terminal
receives a random access command used to obtain a TA of the
secondary cell and sent by a base station, the terminal stops
the timer, and initiates, according to the random access com-
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mand sent by the base station, random access on a secondary
cell carrying the command or a cell specified in the random
access command; if, before the random access timer expires,
the terminal does not receive a random access command sent
by the base station, the terminal may use the secondary cell as
a reference cell and initiate a random access procedure to
obtain a corresponding TA under a prerequisite that the sec-
ondary cell for initiating a random access procedure has a
PRACH resource.

S501. A base station configures a secondary cell for a
terminal.

In this embodiment, the base station may configure a sec-
ondary cell SCelll for the terminal, and indicate that SCelll
does not belong to the same TA group as a primary cell PCell
but belongs to another TA group, TAG2. Additionally, the
base station indicates that SCelll has a PRACH resource.

S502. After the terminal receives a secondary cell activa-
tion command sent by the base station or after the secondary
cell is activated, the terminal starts a random access timer.

The secondary cell activation command is used to activate
the secondary cell SCelll.

S503. Before the random access timer expires, if the ter-
minal does not receive, on SCelll, a random access command
sent by the base station, the terminal uses SCelll as a refer-
ence cell and initiates a random access procedure on SCelll.

S504. The terminal receives a message of the random
access procedure sent by the base station and obtains a sec-
ondary TA.

The terminal receives a message 2 of the random access
procedure sent by the base station, where the message 2 of the
random access procedure carries a TA. The secondary TA of
the Scell obtained by the terminal may be the TA carried in the
message 2 so that the terminal may start a secondary TAT
corresponding to the Scell.

It should be noted that if, before the random access timer
expires, the terminal receives a random access command sent
by the base station for TAG2, and if the random access com-
mand clearly specifies the reference cell or the TA that needs
to be obtained, the terminal may use the cell specified in the
random access command as a reference cell, and initiate a
random access procedure on a secondary cell corresponding
to the secondary TA that needs to be obtained to obtain the TA,
under the prerequisite that the secondary cell for initiating the
random access procedure has a PRACH resource. If the ran-
dom access command does not clearly specity the reference
cell, the terminal may use the cell carrying the random access
command as a reference cell and initiate a random access
procedure on the reference cell to obtain the secondary TA.

FIG. 6 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention. As shown in FIG. 6, in this embodiment,
after a secondary cell activation command is received or after
a secondary cell is activated, the secondary cell does not have
a PRACH resource. If a secondary TAT of the secondary cell
does not run, a terminal may use the secondary cell as a
reference cell and initiate a random access procedure on a
primary cell to obtain a TA, where, secondary TA=TA_msg2+
delta or 2*TA_msg2-TA_pcell. TA_msg2 is a TA carried in a
message 2 of the random access procedure; delta is a differ-
ence between a downlink carrier timing value of a secondary
cell and a downlink carrier timing value of a primary cell; and
TA_pcell is a TA of the primary cell.

S601. A base station configures a secondary cell for a
terminal.

In this embodiment, the base station configures a second-
ary cell SCell1 for the terminal, and indicates that SCell1 does
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not belong to the same TA group as a primary cell PCell but
belongs to another TA group, TAG2.

S602. The terminal receives a secondary cell activation
command sent by the base station.

This secondary cell activation command may be used to
activate the secondary cell SCelll.

S603. The terminal uses SCelll as a reference cell and
initiates a random access procedure on the primary cell PCell.

After the terminal receives the secondary cell activation
command sent by the base station or after the SCelll is acti-
vated, if the terminal finds that a secondary TAT of SCelll
does not run, the terminal may initiate a random access pro-
cedure to obtain the secondary TA of Scell. The terminal uses
SCelll as areference cell, that is, the terminal uses a downlink
carrier of SCelll for reference. When the terminal selects a
PRACH of an uplink subframe n of PCell to send a preamble,
the time when the preamble starts to be sent is the time when
a downlink subframe n corresponding to SCelll starts to be
received, where n may be a non-negative integer identifying a
subframe or may be a symbol or a character that is used to
identify the subframe.

S604. The terminal receives a message of the random
access procedure sent by the base station and obtains a sec-
ondary TA.

The terminal receives the message 2 of the random access
procedure sent by the base station, and calculates the second-
ary TA of according to a TA carried in the message 2 of the
random access procedure so that the secondary TAT of Scell
may be started.

FIG. 7 is a schematic diagram of obtaining a secondary TA
according to an embodiment provided in FIG. 6. FIG. 7 shows
a method for calculating TA2.

In FIG. 7, Msg1 is a message 1 (message 1) in the random
access procedure, where the message 1 may include a pre-
amble; and an eNB is an evolved base station (evolved
NodeB).

TA2=TA_msg2+delta or TA2=2xTA_msg2-TA_pcell,
where, TA_msg?2 is a TA carried in a message 2 of the random
access procedure; delta is a difference between a downlink
carrier timing value of a secondary cell and a downlink carrier
timing value of a primary cell; and TA_pcell is a TA of the
primary cell.

FIG. 8 is a flowchart of a method for obtaining a secondary
timing advance according to still another embodiment of the
present invention. As shown in FIG. 8, in this embodiment,
after a secondary cell activation command is received or after
a secondary cell is activated, if a secondary TAT of the sec-
ondary cell does not run, the terminal uses a primary cell as a
reference cell and initiates a random access procedure on the
secondary cell to obtain a TA. Secondary TA=TA_msg2+
delta or 2*TA_msg2-TA_pcell, where, TA_msg2 is a TA
carried in a message 2 of the random access procedure; delta
is a difference between a downlink carrier timing value of a
secondary cell and a downlink carrier timing value of a pri-
mary cell; and TA_pcell is a TA of the primary cell.

S701. A base station configures a secondary cell for a
terminal.

In this embodiment, the base station may configure a sec-
ondary cell SCelll for the terminal, and indicate that the
SCelll does not belong to the same TA group as a primary cell
PCell but belongs to another TA group, TAG2.

S702. The terminal receives a secondary cell activation
command sent by the base station.

This command is used to activate the secondary cell
SCelll.

S703. The terminal uses the primary cell PCell as a refer-
ence cell and initiates a random access procedure on SCelll.



US 9,185,611 B2

11

After the terminal receives the secondary cell activation
command sent by the base station or after SCelll is activated,
if the terminal finds that a secondary TAT of SCelll does not
run, the terminal may initiate a random access procedure to
obtain the secondary TA of Scell. The terminal uses PCell as
areference cell, that is, the terminal uses a downlink carrier of
PCell for reference. When the terminal selects a PRACH ofan
uplink subframe n of SCelll to send a preamble (preamble),
the time when the preamble starts to be sent is the time when
a downlink subframe n corresponding to PCell starts to be
received, where n may be a non-negative integer identifying a
subframe or may be a symbol or a character that is used to
identify the subframe.

S704. The terminal receives a message of the random
access procedure sent by the base station and obtains a sec-
ondary TA.

The terminal receives the message 2 of the random access
procedure sent by the base station, and obtains the secondary
TA2 of Scelll according to a TA carried in the message 2 of
the random access procedure so that the secondary TAT of
Scell may be started.

FIG. 9 is a schematic diagram of obtaining a secondary TA
according to an embodiment provided in FIG. 8. FIG. 9 shows
a method for calculating TA2.

In FIG. 9, Msgl is a message 1 of the random access
procedure, where the message 1 may include a preamble; and
an eNB is an evolved base station (evolved NodeB).

TA2=TA_msg2+delta, or TA2=2xTA_msg2-TA_pcell, or
TA2=TA_pcell+2xdelta, where, TA_msg2 is a TA specified
in the message 2 of the random access procedure; delta is a
difference between a downlink carrier timing value of a sec-
ondary cell and a downlink carrier timing value of a primary
cell; and TA_pcell is a TA of the primary cell.

In the prior art, if the secondary TAT expires, the terminal
may refresh buffers (buffer) of all uplink hybrid automatic
repeat requests (Hybrid Automatic Repeat Request, HARQ),
clear semi-statically scheduled uplink and downlink
resources, and notify a radio resource control (Radio
Resource Control, RRC) layer to release physical uplink con-
trol channel (Physical Uplink Control Channel, PUCCH)
and/or sounding reference signal (Sounding Reference Sig-
nal, SRS) resources. However, this may cause the PUCCH,
SRS, and semi-statically scheduled resources to be incor-
rectly released, which further affects data transmission.
Moreover, before the base station learns uplink out-of-syn-
chronization of the secondary cell, the base station may con-
tinue to schedule the out-of-synchronization secondary cell.
As a result, resources are wasted, and uplink collision may
occur due to the application of an invalid secondary TA.

An embodiment of the present invention further provides a
method for solving the problems in the prior art where data
transmission is affected by incorrect releasing of the PUCCH,
SRS, and semi-statically scheduled resources, and resource
waste and uplink collision are caused by scheduling an out-
of-synchronization secondary cell by the base station. FIG.
10 is a flowchart of a method for processing uplink out-of-
synchronization according to the present invention. As shown
in FIG. 10, the method specifically includes the following.

S801. A terminal starts a secondary TAT of a configured
secondary cell.

S802. If the secondary TAT of the secondary cell expires,
the terminal notifies a base station, and/or stops uplink trans-
mission on the secondary cell, and/or activates the secondary
cell.

In the embodiment of the present invention, the terminal
may, for example, obtain a secondary TA of the secondary cell
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according to the foregoing method embodiment of obtaining
a secondary timing advance, so that the secondary TAT ofthe
secondary cell is started.

For example, the base station configures secondary cells
SCell and SCell2 for the terminal, activates SCell and SCell2,
and indicates, in a configuration message, that SCell and
SCell2 belong to TAG2; and the terminal starts the secondary
TAT of SCell and SCell2, that is, TAT2. If TAT2 expires, the
terminal notifies the base station, and/or stops all uplink trans-
mission on SCelll and SCell2, and/or deactivates SCelll and
SCell2.

By using RRC signaling (which may be newly defined
RRC signaling) or amedia access control component element
(Media Access Control Component Element, MAC CE), or
physical layer (Physical, PHY) signaling, the terminal may
notify, on the primary cell or other secondary cell of uplink
synchronization, the base station that the uplink out-of-syn-
chronization occurs caused by TAT2 expiry. The terminal
may also stop all uplink transmission, specifically including
the transmission of a physical uplink shared channel PUSCH,
a physical uplink control channel PUCCH, and a Sounding
reference signal SRS, so as to avoid resource waste and pos-
sible uplink collision.

It should be noted that this method may be used in combi-
nation with the method for obtaining a secondary timing
advance according to the embodiment of the present inven-
tion, so as to save signaling overhead and system resources
and avoid resource waste and possible uplink collision.

A person of ordinary skill in the art may understand that all
or a part of the processes of the methods in the embodiments
may be implemented by a computer program instructing rel-
evant hardware or by a chip or a processor. The program may
be stored in a computer readable storage medium. When the
program runs, the processes of the methods in the embodi-
ments are performed. The storage medium may be a magnetic
disk, an optical disk, a read-only memory (Read-Only
Memory, ROM), or a random access memory (Read-Only
Memory, RAM).

FIG. 11 is a structural schematic diagram of a terminal
according to an embodiment of the present invention. The
terminal provided in the embodiment of the present invention
may be applied to the foregoing method embodiments of the
present invention. As shown in FIG. 11, the terminal includes
areceiving unit 11, a random access unit 12, and an obtaining
unit 13.

The receiving unit 11 is configured to receive a secondary
cell activation command, where a secondary timing advance
TA of a secondary cell is different from a primary TA of a
primary cell.

The random access unit 12 is configured to initiate a ran-
dom access procedure if a secondary time alignment timer
TAT of the secondary cell does not run after the receiving unit
11 receives the secondary cell random access command or
after the secondary cell is activated.

The obtaining unit 13 is configured to obtain the secondary
TA according to a TA received in the random access proce-
dure.

After the receiving unit 11 receives the secondary cell
activation command sent by a base station or after a secondary
cell is activated, if the secondary TAT of the secondary cell
does not run, the random access unit 12 may initiate a random
access procedure to obtain the secondary TA of the secondary
cell. The random access unit 12 may immediately initiate
random access actively ifthe secondary TAT of the secondary
cell does not run after the receiving unit 11 receives the
secondary cell activation command sent by the base station or
after the secondary cell is activated. Or, the random access
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unit 12 may, instead of actively initiating random access,
initiate random access when triggered by the base station, for
example, the random access unit 12 may initiate a random
access procedure according to the random access command
after the terminal receives a random access command. Or, the
random access unit 12 may further determine random access
according to a duration set by a set random access timer. If the
terminal receives a random access command within the dura-
tion set by the random access timer, the random access unit 12
may initiate random access according to the reference cell
specified in the random access command or initiate random
access on a cell carrying the random access command; if a
random access command is not received within the duration
set by the random access timer, the random access unit 12
may use a secondary cell as a reference cell and initiate
random access on the secondary cell.

If a secondary cell that does not belong to the same TA
group as the primary cell has a PRACH resource, or at least
one secondary cell among multiple secondary cells whose
secondary TA does not belong to the same TA group as the
primary TA of the primary cell has a PRACH resource, the
random access unit 12 may use the secondary cell having a
PRACH resource as a reference cell and initiate a random
access procedure on the secondary cell.

The random access procedure initiated by the random
access unit 12 may be actively initiated, or initiated as trig-
gered by the base station. The receiving unit 11 may further
receive the random access command sent by the base station.
For example, the random access unit 12 initiates a random
access procedure according to the received random access
command sent by the base station. The random access unit 12
may initiate, according to the specified reference cell, a ran-
dom access procedure on a secondary cell having a PRACH
resource, or may use a cell carrying the random access com-
mand as a reference cell and initiate a random access proce-
dure on the cell carrying the random access command. Addi-
tionally, the terminal may include a random access timer. If a
random access command sent by the base station is not
received within the duration set by the random access timer,
the random access unit 12 may still use the secondary cell as
a reference cell and initiate a random access procedure on the
secondary cell. When random access is initiated on the sec-
ondary cell, the secondary TA obtained by the obtaining unit
13 may be a TA received in the random access procedure.

Additionally, the random access unit 12 may also use the
primary cell as a reference cell and initiate a random access
procedure on the secondary cell. In this case, the secondary
TA obtained by the obtaining unit 13 may not be a TA sent by
the base station in the random access procedure; the second-
ary TA obtained by the terminal may be a sum of the second-
ary TA sent by the base station, which is a TA received in the
random access procedure, and a difference between a down-
link carrier timing value of a secondary cell and a downlink
carrier timing value of a primary cell. Or, the secondary TA
obtained by the obtaining unit 13 may be a difference between
twice the TA received in the random access procedure and the
TA of'the primary cell.

When none of the secondary cells of the terminal has a
PRACH resource, the random access unit 12 may still use the
secondary cell as a reference cell and initiate a random access
procedure on the primary cell. In this case, the secondary TA
obtained by the obtaining unit 13 may be a sum of the TA sent
by the base station in the random access procedure and a
difference between a downlink carrier timing value of the
secondary cell and a downlink carrier timing value of the
primary cell; or, the secondary TA obtained by the obtaining
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unit 13 may be a difference between twice the TA received in
the random access procedure and the TA of the primary cell.

In the embodiment, after the terminal receives a secondary
cell activation command sent by the base station or after a
secondary cell is activated, the terminal initiates a random
access procedure to obtain a secondary timing advance,
thereby saving signaling overhead and system resources.

FIG. 12 is a structural schematic diagram of a terminal
according to another embodiment of the present invention.
The terminal provided in the embodiment of the present
invention may be applied to the foregoing method embodi-
ments of the present invention. As shown in FIG. 12, the
terminal includes a receiving unit 11, arandom access unit 12,
and an obtaining unit 13.

Further, the random access unit 12 is specifically config-
ured to use a secondary cell as a reference cell and initiate a
random access procedure on the secondary cell.

The receiving unit 11 is further configured to receive a
random access command sent by a base station.

If the random access command received by the receiving
unit 11 specifies a reference cell, accordingly, the random
access unit 12 may be configured to initiate a random access
procedure on the secondary cell according to the reference
cell specified in the random access command.

The random access unit 12 is further configured to use a
cell carrying the random access command as a reference cell
and initiate a random access procedure on the cell carrying the
random access command.

The terminal provided in the embodiment may further
include a random access timer 14, which is started after the
receiving unit 11 receives a secondary cell activation com-
mand sent by the base station or after the secondary cell is
activated.

The random access unit 12 is specifically configured to: if
a random access command sent by the base station is not
received within a duration set by the random access timer 14,
use a secondary cell as a reference cell and initiate a random
access procedure on the secondary cell.

The secondary TA obtained by the obtaining unit 13 isa TA
received in the random access procedure.

The random access unit 12 is further configured to use the
primary cell as a reference cell and initiate a random access
procedure on the secondary cell; or, use the secondary cell as
a reference cell and initiate a random access procedure on the
primary cell.

Accordingly, the secondary TA obtained by the obtaining
unit 13 is a sum of the TA received in the random access
procedure and a difference between a downlink carrier timing
value of the secondary cell and a downlink carrier timing
value of the primary cell; or, is a difference between twice the
TA received in the random access procedure and the TA ofthe
primary cell.

The random access unit 12 is further configured to, during
initiation of the random access procedure, use the downlink
carrier of the reference cell for reference when sending a
preamble.

The terminal provided in the embodiment of the present
invention may further include a starting unit 15 and a pro-
cessing unit 16.

The starting unit 15 is configured to start a secondary TAT
according to the secondary TA obtained by the obtaining unit
13.

The processing unit 16 is configured to: if the secondary
TAT expires, notify the base station that the secondary TAT
expires, and/or stop uplink transmission on the secondary cell
corresponding to the secondary TAT, and/or deactivate the
secondary cell corresponding to the secondary TAT.
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The embodiment of the present invention may further pro-
vide a terminal that includes the starting unit 15 and the
processing unit 16 shown in FIG. 12. The terminal may obtain
the secondary TA of the secondary cell by using the method
for obtaining a TA according to the embodiment of the present
invention.

On the basis of the previous embodiment, a random access
timer 14 may be set. If the receiving unit 11 does not receive
a random access command, which is sent by the base station,
within a duration set by the random access timer 14, the
random access unit 12 may still use the secondary cell as a
reference cell and initiate a random access procedure on the
secondary cell or another secondary cell that shares the same
secondary TA with the secondary cell and has a PRACH
resource. Inthis case, the TA received by the obtaining unit 13
in the random access procedure and is sent by the base station
is a secondary TA.

The terminal provided in the embodiment of the present
invention is a device that executes the method for obtaining a
secondary timing advance according to embodiments of the
present invention and corresponds to the method for obtain-
ing a secondary timing advance according to embodiments of
the present invention. For the specific process for the terminal
to execute the method for obtaining a secondary timing
advance, reference may be made to the method embodiments,
and details are not provided herein.

In the embodiment of the present invention, after the ter-
minal receives the secondary cell activation command sent by
the base station or after the secondary cell is activated, the
terminal initiates a random access procedure to obtain the
secondary timing advance, thereby saving signaling overhead
and system resources.

FIG. 13 is a structural schematic diagram of a base station
according to an embodiment of the present invention. The
base station provided in the embodiment of the present inven-
tion may be applied to the foregoing method embodiments of
the present invention. As shown in FIG. 13, the base station
includes a first sending unit 21 and a second sending unit 22.

The first sending unit 21 is configured to send a secondary
cell activation command to a terminal.

The second sending unit 22 is configured to send a TA to
the terminal in a random access procedure according to ran-
dom access initiated by the terminal, where the random
access is initiated by the terminal if a secondary TAT of a
secondary cell does not run after the terminal receives the
secondary cell activation command or after it is confirmed
according to the secondary cell activation command that the
secondary cell is activated; and the secondary TA of the
secondary cell is different from a primary TA of a primary
cell.

In this embodiment, a TA is sent to the terminal through the
second sending unit 22 so that the terminal may obtain a
secondary TA.

The first sending unit 21 is further configured to send a
random access command to the terminal before the terminal
initiates a random access procedure, so that the terminal uses
acell carrying the random access command as a reference cell
and initiates a random access procedure on the cell carrying
the random access command; if the random access command
specifies a reference cell, the terminal initiates a random
access procedure on the secondary cell according to the ref-
erence cell specified in the random access command.

The TA sent to the terminal in the random access procedure
is the secondary TA.

The first sending unit 21 is further configured to send a
random access command to the terminal before the terminal
initiates a random access procedure, so that the terminal uses
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the primary cell as a reference cell and initiates a random
access procedure on the secondary cell, or so that the terminal
uses the secondary cell as a reference cell and initiates a
random access procedure on the primary cell.

In this embodiment, the terminal may be a terminal pro-
vided in embodiments shown in FIG. 11 and FIG. 12.

The base station provided in the embodiment of the present
invention is a device that executes the method for obtaining a
secondary timing advance according to embodiments of the
present invention and corresponds to the method for obtain-
ing a secondary timing advance according to embodiments of
the present invention. For the specific process for the base
station to execute the method for obtaining a secondary tim-
ing advance, reference may be made to the method embodi-
ments, and details are not provided herein.

Inthe embodiment of the present invention, after a second-
ary cell activation command sent by the base station is
received or after a secondary cell is activated, the base station
initiates a random access procedure to obtain a secondary
timing advance, thereby saving signaling overhead and sys-
tem resources.

Finally, it should be noted that the foregoing embodiments
are merely intended for describing the technical solutions of
the present invention other than limiting the present inven-
tion. Although the present invention is described in detail with
reference to the foregoing embodiments, a person of ordinary
skill in the art should understand that modifications may still
be made to the technical solutions described in the foregoing
embodiments, or equivalent replacements may be made to
some technical features thereof, without departing from the
scope of the technical solutions of the embodiments of the
present invention.

What is claimed is:

1. A method for obtaining a secondary timing advance
(TA), the method comprising:

initiating, by a terminal, a random access procedure, when

asecondary cell is activated, a secondary time alignment
timer (TAT) of the secondary cell does not run, and the
terminal receives a random access command from a base
station; and

obtaining, by the terminal, a secondary TA of the second-

ary cell according to a TA received by the terminal in the
random access procedure;

wherein the secondary TA of the secondary cell and a

primary TA of a primary cell do not belong to a TA
group.

2. The method according to claim 1, wherein the secondary
TA of the secondary cell is the TA received by the terminal in
the random access procedure.

3. The method according to claim 1, the method further
comprising:

starting, by the terminal, the secondary TAT of the second-

ary cell when the secondary TA is obtained by the ter-
minal; and

stopping, by the terminal, uplink transmission on the sec-

ondary cell, when the secondary TAT expires.

4. The method according to claim 1, before the initiating,
by a terminal, the random access procedure, the method fur-
ther comprising:

receiving, by the terminal, a secondary cell activation com-

mand from a base station, wherein the secondary cell
activation command is used for activating the secondary
cell.

5. A terminal, comprising:

areceiver, configured to receive a random access command

sent by a base station;
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a processor, configured to initiate a random access proce-
dure when a secondary cell is activated, a secondary time
alignment timer (TAT) of the secondary cell does not run
and the receiver receives the random access command,;
and the processor, further configured to obtain a second-
ary timing advance (TA) of the secondary cell according
to a TA received by the terminal in the random access
procedure;

wherein the secondary TA of the secondary cell and a
primary TA of a primary cell do not belong to a TA
group.

6. The terminal according to claim 5, wherein the second-
ary TA obtained by the processor is the TA received by the
terminal in the random access procedure.

7. The terminal according to claim 5, wherein, the proces-
sor is further configured to start the secondary TAT according
to the secondary TA obtained by the processor and stop uplink
transmission on the secondary cell, when the secondary TAT
expires.

8. The terminal according to claim 5, wherein the receiver
is further configured to receive a secondary cell activation
command sent from a base station before the processor ini-
tiates the random access procedure, and the secondary cell
activation command is used for activating the secondary cell.

9. A method for obtaining a secondary timing advance
(TA), the method comprising:

sending, by a base station, a random access command to a
terminal;

sending, by the base station, a TA to the terminal in a
random access procedure, wherein the procedure is ini-
tiated by the terminal when a secondary cell is activated,
a secondary time alignment timer (TAT) of the second-
ary cell does not run and the terminal receives the ran-
dom access command;

wherein the TA sent by the base station in the random
procedure is used for the terminal obtaining a secondary
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TA of the secondary cell; the secondary TA of the sec-
ondary cell and a primary TA of a primary cell do not
belong to a TA group.

10. The method according to claim 9, wherein the TA sent
by the base station in the random access procedure is the
secondary TA of the secondary cell.

11. The method according to claim 9, before the random
access procedure initiated by the terminal, the method further
comprising:

sending, by the base station, a secondary cell activation

command to the terminal, wherein the secondary cell
activation command is used for activating the secondary
cell.

12. A base station, comprising:

a transmitter, configured to send a random access com-

mand to a terminal; and
the transmitter, further configured to send a timing advance
(TA) to the terminal in a random access procedure,
wherein the procedure is initiated by the terminal when
asecondary cell is activated, a secondary time alignment
timer (TAT) of the secondary cell does not run and the
terminal receives the random access command;

wherein the TA sent by the base station in the random
procedure is used for the terminal obtaining a secondary
TA of the secondary cell; the secondary TA of the sec-
ondary cell and a primary TA of a primary cell do not
belong to a TA group.

13. The base station according to claim 12, wherein the TA
sent by the base station in the random access procedure is the
secondary TA of the secondary cell.

14. The base station according to claim 12, wherein the
transmitter is further configured to send a secondary cell
activation command to the terminal, and the secondary cell
activation command is used for activating the secondary cell.
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